Summary. During the ovarian cycle the mouse ovary undergoes changes which involve considerable movements of cells. Autoradiographs prepared at different time intervals after flash labelling with 3H\ x=req-\ thymidine show that it is possible to mark cells in distinct cell groups in the ovary and to follow their growth, movement and disappearance from cycle to cycle for a considerable period of time. This method has been used to follow follicle development, the movements of corpora lutea and the development of the peripheral stroma through five cycles.
INTRODUCTION
During the ovarian cycle of the mouse the ovary undergoes changes which involve considerable movements of cells. Small follicles grow into large ones, these rupture, interrupting the continuity of the surface epithelium, which closes again shortly afterwards. Corpora lutea form and are soon displaced from the periphery towards the centre of the organ, from where they ultimately disappear, as fresh material pushes inwards. Histological investigations allowjust a glimpse, like a still out of a moving picture, into the happenings of the constantly changing organ. In order to visualize this dramatic process an attempt was made to mark cells of the different ovarian structures with a radioactive marker and to follow their movements by localizing the marked structures after different time intervals in autoradiographs. Cell migration in the female reproductive tract has been followed autoradiographically by Perrotta (1962) in the vaginal and uterine epithelium of the mouse and by Peckham, Barash, Emlen, Kiekhofer & Ladinsky (1963) and Peckham, Ladinsky & Kiekhofer (1963) To note which cells and cell structures label in the ovary at oestrus the first autoradiographs were prepared an hour after flash labelling. The fate of the cell groups which label at oestrus were then followed in autoradiographs examined one, two, three, four and five cycles later, when the mouse was again in oestrus. By this method we hoped to gain insight into some questions of growth and disappearance of certain structures in the ovary: how long it takes for a follicle to grow, how long a corpus luteum remains recognizable in the ovary, and what the history of the peripheral stroma is.
MATERIALS AND METHOD
Twenty-two Street mice, 3 and 4 months old, were used in these investigations. In all cases daily vaginal smears were taken for about 1 month before the investigations were begun, to establish the vaginal cycles of the individual mouse. Smears were continued throughout the experiment. Only mice with regular cycles were used. At the time of oestrus the mice were injected intraperitoneally with 3H-thymidine (20 /ic The second fact that distinguishes the corpus luteum of Ex is that it usually does not lie in the periphery of the ovary any more but has already begun to be displaced towards the centre of the organ.
(3) The corpus luteum of E0, which had formed shortly before the label was injected was found even more centrally displaced. It lay together with corpora lutea of earlier cycles (E0-1) in the centre of the organ. These corpora lutea had shrunk in size and were considerably smaller than the younger corpora lutea. The corpus luteum of E0 could still be distinguished from older ones, as it had an occasional labelled cell in its body (see above) ; the older ones had none.
The follicles. All The overall labelling became less intense and the dilution of label more marked as the interval between injection and the preparation of the auto¬ radiographs lengthened.
Four sets of corpora lutea had developed between the cycle of injection (E0) and E3. The cells of the most recent corpora lutea were only lightly labelled. These bodies grew considerably in the three preceding cycles (Text- fig. 1 ), their cells divided frequently between injection and the time of killing. The corpora lutea of E2 and Ex showed the same autoradiographic characteristics as described above. They were displaced from the periphery according to their age. The central stroma with small islands of corpus luteum material consisted, therefore, of groups which showed heavily and lightly labelled cells, as well as small islands with unlabelled cells. These are thought to be rests of corpora lutea of E0.
Cells of the large follicles in the periphery of the ovary were only lightly labelled. This is true for the follicle as well as the theca cells, both divided apparently frequently after the label was injected. A few small follicles could be found which had in their ring of follicle cells a single heavily labelled cell. This suggests that these cells have not divided, that the ring of cells in which they reside has not grown and the number of their cells has not increased in the 14 days following injection.
Many of the cells in the interfollicular, peripheral stroma were labelled, some heavily, some lightly (PI. 2, Fig. 9 ). These cells were probably flash labelled in follicles which became contracted at varying times after the injection of the marker. Those that gave a heavy autoradiographic picture in E3 did not divide any further, they remained undivided in the contracted follicle. Those that were lightly labelled, either divided once or twice before the follicle became contracted, or they began to divide again at a later period when the cells had become part of the peripheral stroma (PI. 2, Fig. 10 During the examination of the autoradiographs one fact stood out and, though it is connected with the failure to label, it seems of significance. In none of the many autoradiographs of serially sectioned ovaries of adult mice has a single labelled oocyte been seen. This failure to incorporate tritiated thymidine supports strongly the opinion that oogénesis-formation of new oocytes-does not take place in the adult mouse during oestrus.
